Drug discovery opportunities from apoptosis research.
Cell suicide is a normal process that participates in a wide variety of physiological processes, including tissue homeostasis, immune regulation, and fertility. Physiological cell death typically occurs by apoptosis, as opposed to necrosis. Defects in apoptotic cell-death regulation contribute to many diseases, including disorders associated with cell accumulation (e.g. cancer, autoimmunity, inflammation and restenosis) or where cell loss occurs (e.g. stroke, heart failure, neurodegeneration, AIDS and osteoporosis). At the center of the apoptosis machinery is a family of intracellular proteases, known as 'caspases', that are responsible directly or indirectly for the morphological and biochemical events that characterize apoptosis. Multiple positive and negative regulators of these cell-death proteases have been discovered in the genomes of mammals, amphibians, insects, nematodes, and other animal species, as well as a variety of animal viruses. Inputs from signal-transduction pathways into the core of the cell-death machinery have also been identified, demonstrating ways of linking environmental stimuli to cell-death responses or cell-survival maintenance. Knowledge of the molecular mechanisms of apoptosis has provided important insights into the causes of multiple diseases where aberrant cell-death regulation occurs and has revealed new approaches for identifying small-molecule drugs for more effectively treating these illnesses.